Turnover of plasma membrane proteins in rat hepatoma cells and primary cultures of rat hepatocytes.
The half-lives of turnover of plasma membrane proteins in rat hepatoma tissue, culture cells, and in primary cultures of rat hepatocytes have been analyzed after resolution by two-dimensional gel electrophoresis. Cell membranes were externally labeled via iodination catalyzed by lactoperoxidase and glucose oxidase. A bimodal pattern of turnover was found for the externally oriented plasma membrane proteins of rat hepatoma cells. Three glycoproteins analyzed in these cells had an average t 1/2 of 22 h while eight proteins which did not bind to concanavalin A had an average t 1/2 of 80 h. In contrast, more heterogeneous rates of turnover were found for the externally oriented plasma membrane proteins of primary cultures of hepatocytes. Most, if not all, of the membrane proteins accessible to iodination in these cells were glycoproteins. Among the glycoproteins resolved by two-dimensional polyacrylamide electrophoresis, the receptors for asialoglycoproteins had the shortest half-lives (18 h). Other glycoproteins, mostly with higher molecular weights and different isoelectric points, showed a spectrum of half-lives ranging from 16 to 99 h. The turnover rates of membrane proteins of primary cultures of rat hepatocytes were also determined with [3H]- and [35S]methionine labeling of cells. Heterogeneous rates of turnover again were found among the labeled glycoproteins and nonglycoproteins. Among the 10 glycoproteins individually analyzed, the half-lives range from 17 to 67 h. Among the 21 proteins which do not bind to concanavalin A, the half-lives range from 18 h to more than 100 h. Three proteins analyzed showed an apparent biphasic pattern of turnover, having a fast phase with a half-life of 4-6 h and a slow phase with a half-life of 15-29 h. Several nonglycoproteins, including clathrin and actin associated with membrane vesicles had extremely long half-lives. The more than 5-fold difference in the half-life between clathrin and the receptors for asialoglycoproteins, which coexist in coated pits indicates that intrinsic proteins of the coated pits turn over at a different rate than peripheral components.